Post-treatment cancer care is often fragmented and of suboptimal quality. We explored factors that may affect cancer survivors' post-treatment care coordination, including oncologists' use of electronic technologies such as e-mail and integrated electronic health records (EHRs) to communicate with primary care physicians (PCPs). We used data from a survey (357 respondents; participation rate 52.9%) 
showed that PCPs are more engaged in sharing or co-managing cancer survivors' care than are oncologists (Klabunde et al., 2013) .
The goal of the present study was to explore factors that may affect cancer survivors' post-treatment communication and care coordination. We used data from the Cancer Care Outcomes Research and Surveillance (CanCORS) consortium, a US initiative to study the 
| METHODS

| Study design
The study setting is the CanCORS initiative, which collected data from (Keating et al., 2008) . The second (CanCORS II) was conducted in 2012-2013 among 679 medical oncologists who had participated in the first survey or were identified as care providers in medical record abstractions or in a separate survey of CanCORS patients with advanced cancer that was fielded in 2010 -2011 (Cancer Care Outcomes Research and Surveillance Consortium, 2016 Kehl et al., 2015) . The survey protocol was approved by the Institutional Review Boards of all participating sites. Our study uses data from the CanCORS II medical oncologist survey.
Medical oncologists were mailed a self-administered questionnaire during June-August 2012. They also could participate in the survey through a secure website. A $50 incentive check was included in the questionnaire mailing. Non-respondents were sent up to two additional mailings of the questionnaire and received up to four telephone contacts to verify receipt of the mailing and encourage participation in the survey. Attempts to follow-up non-respondents concluded in May 2013. The survey's participation rate among oncologists whose contact information could be verified was 52.9%. Comparison of responding and non-responding oncologists on selected characteristics (i.e., sex, US or Canadian medical school graduation, years since medical school graduation) revealed no statistically significant differences.
| Survey instrument
The CanCORS II questionnaire included a section addressing oncologists' opinions and practices concerning delivery and coordination of follow-up care for patients completing active treatment. Information about oncologists' personal and practice demographics also was collected; these items were adapted from the CanCORS I physician survey. The full instrument underwent two rounds of cognitive testing with nine practising medical oncologists. Cognitive testing results were used to refine the instrument and reduce its length. The final instrument is available at https://www.cancors.org/public/servlets/ open/home/home.cmd?itab=2.
To explore oncologists' perspectives and involvement regarding cancer patients' post-treatment care, we asked respondents about the number of patients whose PCPs they had directly communicated with about the patient's status and post-treatment recommendations ("all patients," "most patients," "some patients" and "no patients").
Respondents who indicated that they directly communicated with PCPs for at least some of their patients were asked about the modes by which they communicated clinical information to PCPs: "phone conversation," "written correspondence," "e-mail" and "alerts or correspondence through integrated EHRs." For each communication mode, respondents indicated whether they "never," "sometimes," "usually" or "always" used it.
We also asked respondents about their role versus that of the PCP in managing patients' post-treatment general medical and cancerrelated care needs. These care needs included: (1) were asked to indicate whether they would take responsibility for managing it, the PCP or another physician would take responsibility, they would share responsibility with the PCP or another physician (i.e., co-manage), or handle it in some other way. We classified scenarios 1-6 as fulfilling patients' general medical care and scenarios 7-11 as fulfilling patients' cancer-related care needs.
| Measures
We created two composite measures of oncologists' methods of communicating with PCPs. The first (measure 1) was intended to assess whether the mode of communication, specifically use of electronic technologies such as integrated EHRs and e-mail, is associated with co-managing post-treatment care with PCPs. The second (measure 2) was intended to examine whether intensity of communication is associated with co-managing care. For measure 1, we assigned oncologists to one of four categories: those indicating that they more often use electronic technologies (integrated EHR and/or e-mail), those responding that they more often use traditional technologies (written correspondence and/or telephone), those with no dominant pattern of use, and those who do not directly communicate with patients' PCPs using these modes. For measure 2, we assigned oncologists to one of three categories: those indicating that they always/usually use more than one of these modes to communicate with PCPs, those responding that they always/usually use one mode and those always/ usually using none of these modes.
Oncologists responding that they "share responsibility with the PCP or another physician" for one or more of the survey's six post-treatment general medical care scenarios were classified as co-managing care. To characterise the extent to which oncologists comanage patients' general medical care needs with PCPs, we summed the number of roles that the respondent reported co-managing; this measure ranged from 0 (i.e., co-manages no roles) to 6 (i.e., co-manages all roles).
| Data analysis
We used descriptive statistics to summarise oncologists' demographic and practice characteristics; their beliefs about follow-up care for cancer patients post-treatment; their practice style, including communication frequency, mode and intensity; and their reported involvement in managing patients' post-treatment care needs. We used ordinal logistic regression modelling to examine factors associated with oncologists' engagement in co-managing patients' general medical care needs with PCPs. To assess whether mode and/or intensity of communication were associated with co-managing care, we estimated two models. The first included the mode of communication composite variable (measure 1), and the second included the intensity of communication composite variable (measure 2).
The dependent variable in both models was the number of general medical care needs that were co-managed. Physician demographic, practice setting, beliefs, and practice style variables were included as independent variables in both models. All analyses were conducted with SUDAAN software version 11.0.1 (RTI International; Research Triangle Park, NC, USA) and a survey data set in which multiple imputation was used to impute missing data for most survey items (He & Zaslavsky, 2007; Little & Rubin, 2002) .
| RESULTS
| Characteristics, beliefs and practices of respondents
The majority of oncologists were male, non-Hispanic White, US or Canadian medical school graduates, and board-certified (Table 1) .
One-quarter were less than 20 years from medical school graduation, while almost half had graduated from medical school 30 years ago or longer, consistent with the fact that most of these fellowship-trained | 3 of 9 physicians in our cohort had originally cared for patients who were diagnosed with cancer in [2003] [2004] [2005] . Most oncologists were in officebased practices that did not include a PCP and that used a full EHR system. Sixty-one per cent were in practices that had ten or fewer physicians. About half saw 5-20 newly diagnosed lung or colorectal cancer patients in a typical month. Less than half were engaged in teaching medical students or residents. Relatively few (<25%) expressed the belief that early-stage lung or colorectal cancer survivors should continue regular follow-up visits to the oncologist indefinitely.
| Communication with PCPs
About half of oncologists reported that they directly communicated with their patients' PCPs about post-treatment status and recommendations for all patients completing adjuvant chemotherapy within the prior 3 months (Table 1) . One-quarter indicated that they directly communicated with the PCP for most patients, while 13% reported that they did so for some patients. Twelve per cent of oncologists said that they did not directly communicate with PCPs about patients' post-treatment status and recommendations.
T 
EHR (57.9%) and e-mail (43.9%). Of the communication modes that
oncologists reported always or usually using, written correspondence was mentioned by more than two-thirds, and integrated EHRs by about one-third. Only 15% identified e-mail and <10% reported telephone as communication modes that they always/usually used. Sixtyeight per cent reported sometimes using telephone. More than 50% indicated that they never used e-mail, and 42% said that they never used integrated EHRs.
Examination of communication patterns across the four modes
showed that the majority of oncologists (59%) always/usually used one mode of communication, while 24% always/usually used more than one mode to communicate with PCPs (Table 1) . Forty-seven per cent more often used the traditional modes of written correspondence or telephone, while 21% more often used the electronic technologies of integrated EHRs or e-mail. Twenty-one per cent reported no dominant mode of communicating with PCPs. The response patterns of 17% of oncologists indicated that they did not routinely communicate with PCPs with these modes.
| Involvement in managing patients' posttreatment care needs
The majority of oncologists reported that they personally managed their patients' post-treatment cancer-related care needs, including regular surveillance for the patient's lung or colorectal cancer (82%), and addressing new iron deficiency anaemia in a colorectal cancer survivor (80%), new cough of 4-week duration (67%) or progressive shortness of breath (64%) in a lung cancer survivor, and new diarrhoea in a rectal cancer survivor (57%) ( Table 2 ). Less than a third indicated that they co-managed any of these cancer-related care needs with PCPs.
In contrast, one-quarter or fewer of oncologists reported leading the management of patient's post-treatment general medical care needs (Table 3) 
| Factors associated with co-managing patients' post-treatment care needs with PCPs
Results from ordinal logistic regression modelling of factors associated with co-managing a greater number of patients' post-treatment general medical care needs are shown in Table 3 We also found that, among oncologists who do directly communicate with patients' PCPs post-treatment, most rely on a single mode of communication, and written correspondence is a preferred mode.
Notably, less than one-quarter of oncologists reported using EHRs or email to communicate with PCPs, although 70% of the oncologists in our study were in practices with full EHRs. Our results may reflect a lack of integration of EHR systems across practice settingsnot unusual for small practices in the US-which would be a major barrier for oncologists who need to communicate with PCPs outside of their practice and/or who do not share an integrated EHR system (Fasola et al., 2014; Sada, Street, Singh, Shada, & Naik, 2011) . Twothirds of the oncologists in our study were in practices that did not include PCPs, suggesting that lack of interoperability of EHR systems may be a factor impeding communication using electronic technologies. Moreover, there is growing recognition that EHRs have created greatly expanded information capture on patients and that it can be time-consuming and difficult for clinicians to extract useful information from them (Clynch & Kellett, 2015; Woods et al., 2008) . The capabilities and effectiveness of EHR systems as an oncologist-PCP communication mode require further investigation. Participation of both oncology specialty and primary care practices in regional health information exchange programmes would be one way to connect EHRs and practices (Haggstrom & Doebbeling, 2011) . Future research is also needed to assess oncologists' and PCPs' preferences for and perceived barriers to communication modes, such as faceto-face, written correspondence, telephone, email, integrated EHRs, and others.
T A B L E 2 Oncologists' reported involvement in managing their patients' post-treatment general medical care and cancer-related cancer needs (Klabunde et al., 2013; Rose et al., 2012) . In our study, co-management was more common for general medical care than cancer-related care needs and most often reported for addressing active smoking and development of depression, with slightly over one-half of oncologists indicating that they co-manage these needs. Contrary to our expectation, use of electronic communication technologies such as e-mail and integrated EHRs was not associated with greater engagement by oncologists in co-managing survivors'
care. Although shared-care models have been proposed as an optimal strategy for addressing cancer survivors' many needs (Cohen, 2009; McCabe, Partridge, Grunfeld, & Hudson, 2013; Sada et al., 2011) , they require further development and evaluation. With the cancer survivor population in the US continuing to grow at the same time that oncologist workforce shortages are becoming more acute, identifying 
